cumstances would be like "closing the barn door after the horse fled," Unnasch says.
genes and their translated proteins possess auto-regulatory properties similar to those of eukaryotic circadian systems," she says. "The biggest breakthrough in the understanding of circadian oscillations came from the realization that transcriptional control isn't required for rhythmicity in bacteria. Here the canonical transcriptiontranslation feedback loop, seemingly central to timing models in eukaryotic oscillators, takes a back seat to strictly posttranslational oscillations in KaiC phosphorylation."
Thus, these bacteria appear to tell time very differently than eukaryotes, in which transcriptional-translational feedback is common. However, "while no one disputes the fact that transcriptional feedback loops exist [in eukaryotes], it seemed more plausible to us that rhythmic gene expression was the hands of the clock rather than its cogs," says John S. O'Neill at the University of Cambridge in the U.K. He and his colleagues learned several years ago that the oxidation state of a family of proteins called peroxiredoxins maintains circadian rhythms even in isolated red blood cells, which lack nuclei and DNA. "What this means is that, like cyanobacteria with their posttranslational Kai phosphorylation cycle, eukaryotes can keep time without any genes being turned on or off," he says.
Peroxiredoxins are found in every aerobic organism that O'Neill and colleagues tested and date back as long as 2.5 billion years ago, which is when cyanobacteria arose and flooded the planet with oxygen. Hence, the U.K. researchers speculate that sensing and responding to oxidative cycles drove the widespread development of circadian rhythms. Indeed, "cyanobacteria might be why circadian rhythms evolved widely in the fırst place-to facilitate anticipation of daily oxygen cycles, which would have been very toxic to microbes adapted to an anaerobic environment," O'Neill says. Details The green alga Botryococcus braunii forms colonies that are ornately organized and exceedingly functional, according to Taylor Weiss and Ursula Goodenough of Washington University, St. Louis, Mo., and their collaborators, including Tim Devarenne of Texas A&M University, College Station. Cells secrete polysaccharides that surround the colonies and, yet, admit plentiful sunshine to drive the oil-producing metabolism of these alga flotillas. Although this structural analysis stands artfully on its own, the fındings also could help toward developing these colonies into a source of renewable fuel for use in jets or automobiles, the researchers say. Details appear in the December 2012 Eukaryotic Cell (11:1424 -1440) .
Based on fossil records, B. brauniior its close predecessor-likely was a signifıcant source 500 million years ago of global oil deposits, according to Weiss. "B. braunii microfossils and botryococcenes are most prevalent in areas that make you think of sweet crude [oil] , including Sumatra, Australia, Texas, and Norway-but are also found in many coal deposits," he says. Botryococcenes are branched hydrocarbon molecules that contain from 30 to 37 carbon atoms per chain.
Back in the lab, Weiss and his collaborators drew on several modern analytic technologies to learn more about living, colony-forming B. braunii cells. Such cells excrete polysaccharides, which surround each cell to keep them apart from one another. This external polysaccharide acts like a retaining wall and "is an absolutely glorious solution to the problem that all photosynthetic organisms have-of how do you get sunlight," Goodenough says.
The cells also produce and release oil, which becomes encased within those retaining walls and floats the colonies to the water surface, further ensuring their exposure to sunlight. Inside each cell, the endoplasmic reticulum is contiguous and fenestrated, presumably depositing Golgi-derived vesicles containing sugar monomers outside the apex of each cell, where polysaccharide fıbers are extruded to form those sunlight-admitting, retaining walls.
While other strains of algae grow more quickly, they produce biochemical precursors that must be converted before becoming industrially useful fuels. Meanwhile, cells of B. braunii grow more slowly, but the oils that they yield are practically engine ready-suitable as jet fuel, gasoline, or diesel, according Much of the emphasis in the One Health movement so far is on emerging infections in humans that derive from zoonotic diseases affecting livestock or wild species rather than pets, he points out. Establishing an effective global surveillance network, however, presents major political, financial, and scientific challenges. If those challenges could be met, WSAVA, which represents some 160,000 front-line small animal veterinarians in 80 countries, "would be ideally placed to act as a point of contact for initiation of such a scheme," he and his collaborators note. Details appear in the December 2012 Emerging Infectious Diseases (doi:10.3201/eid1812.120664).
